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(54) Signal conversion apparatus and method 



(57) When an input signal is signal-converted and 
is output, the copyright of a signal to be signal-converted 
is reliably protected. In an additional information detec- 
tion/ determination section (4), digital watermark infor- 
mation, CGMS information, etc., which are superposed 
on or added to an input luminance signal, are detected, 
and it is .determined whether or not a signal which is to 



be signal-converted in a signal conversion section 
should be output on the basis of the detected additional 
information. When additional information for prohibiting 
or limiting copying has been superposed on or added to 
the input luminance signal, a switching circuit (5) for out- 
put control is turned off so that the signal which is signal- 
converted in the signal conversion section (3) is not out- 
put to the outside. 
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Description 

[0001] The present invention relates to a signal con- 
version apparatus and to a signal conversion method. 
[0002] Various soltware has come to be distributed 5 
through various types of recording media, such as video 
tape or DVD (digital video disk), the Internet, and broad- 
casting media However, there is a problem in that soft- 
ware which is distributed on a large scale in this manner 
might be copied without limit, and various copy-preven- 10 
tion measures have been taken conventionally. 
[0003] For example, for analog video signals, al- 
though it is not a method for directly prohibiting copying 
of the analog video signals, there is a method for effec- 
tively preventing copying by using a difference in meth- *5 
ods of AGC (automatic gain control) or a difference in 
characteristics ol APC (automatic phase control) be- 
tween, for example, a VTR as a recording apparatus and 
a monitor receiver for providing a video. 
[0004] The following paragraphs provide an indication 20 
of a technical problem to which the present invention 
relates, and at least in part an indication of a solution to 
the technical problem. 

[0005] A method that uses a difference in methods of 
AGC, for example, in a VTR, AGC is performed in ac- 
cordance with a pseudo-synchronization signal inserted 
into a video signal, and in a monitor receiver, an AGC 
method which is not dependent on this pseudo-synchro- 
nization signal is adopted, is an example of the former 
case. When an analog video signal is recorded on an 
original recording medium, a pseudo-synchronization 
signal whose level is extremely high as a synchroniza- 
tion signal for AGC is inserted in advance, and this pseu- 
do-synchronization signal whose level is extremely high 
is inserted, as a synchronization signal for AGC, into a 
video signal to be supplied from a playback VTR to a 
recording VTR. 

[0006] Also, a method that uses a difference in the 
characteristics of the APC, for example, APC in a VTR 
follows a color burst signal in a video signal at a short 
time constant, and APC in a monitor receiver follows a 
color burst signal at a relatively long time constant, is an 
example of the latter case. When an analog video signal 
is recorded on an original recording medium, the phase 
of a color burst signal of a video signal is partially invert- 
ed in advance, and a video signal in which the phase of 
a color burst signal is partially inverted is output as a 
video signal to be supplied from a playback VTR to a 
recording VTR. 

[0007] As a result of the above, in a monitor receiver 
which receives an analog video signal from a playback 
VTR, video is played back normally without being influ- 
enced by the pseudo-synchronization signal or the par- 
tial inversion of the phase of the color burst signal used 
for APC. 

[0008] However, in a VTR which receives an analog 
video signal, to which a pseudo-synchronization signal 
is inserted from a playback VTR as described above or 
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which is subjected to phase inversion control of a color 
burst signal, and which records this signal on a record- 
ing medium, gain control or phase control based on an 
input signal cannot be performed normally, and the vid- 
eo signal cannot be recorded normally. Therefore, even 
if the recorded video signal is played back, it is possible 
to make a normal video which can be viewed or listened 
to not to be played back. 

[0009] When an analog video signal is handled in this 
manner, rather than prohibiting copying, the purpose is 
to produce a playback video which cannot be viewed or 
listened to normally, and this is a kind of passive copying 
prevention control. 

[0010] In contrast, when digitized information, for ex- 
ample, a digital video signal, is handled, copying control 
information indicating copying prohibition or copy per- 
mission is added, as digital data, to the video signal, and 
is recorded on a recording medium or is transmitted, so 
that direct copying prevention control, such as prohibit- 
ing copying, is performed in accordance with the copy- 
ing control information added to the video signal. 
[0011] For example, when main digital information re- 
corded on a recording medium having copying control 
information added thereto is copied to another recording 
medium, in a digital playback apparatus, information is 
read from the recording medium, the copying control in- 
formation is obtained together with the main digital in- 
formation, and this information is sent to a digital record- 
ing apparatus through a digital transmission path. 
[0012] Then, in the digital recording apparatus, a cop- 
ying control signal is detected from the information re- 
ceived through the digital transmission path, and the 
control content thereof is determined. Then, recording 
control of the main digital information is performed 
based on the determination result. 
[001 3] Therefore, when the determined content of the 
copying control indicates that the recording of the main 
digital information input through the digital transmission 
path is allowed, the input main digital information is con- 
verted into digital information suitable for recording and 
is written into another recording medium, thus perform- 
ing recording. When, on the other hand, the determined 
content of the copying control indicates copy prohibition, 
a process lor recording the input main digital information 
is not performed. 

[0014] Also, in addition to main information being 
copy-prohibited or copy-permitted regardless of wheth- 
er it is an analog signal or a digital signal, a copy control 
method of generation limitation has been conceived 
such that copying is permitted once, but copying from 
the copy is prohibited. As a copy control information 
method which is capable of performing this copy gener- 
ation management, a CGMS (Copy Generation Man- 
agement System) method and a method that uses a dig- 
ital watermark process have been proposed. 
[0015] A digital watermark process is a process for 
embedding information as noise into a portion ^ which is 
not important for human perception) present in a video 
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signal and an audio signal, that is, a portion which is not 
redundant with respect to music and video. Additional 
information embedded into a video signal and an audio 
signal by such a digital watermark process is not easily 
removed from the video signal and the audio signal. On 
the other hand, even after a filtering process is per- 
formed on a video signal and an audb signal (in the case 
of digital information, even after a data compression 
process is performed thereon), it is possible to detect 
the additional information embedded therein from the 
video signal and the audio signal. 
[0016] In the case of a copying control method which 
uses this digital watermark process, the following four 
states are made to represent the copy generation and 
the copy limitation state of a video signal and an audio 
signal to which the relevant digital watermark informa- 
tion is superposed according to the additional informa- 
tion to be embedded: 

Q) "Copying is possible (Copy Free)" 

©"Copying is possible once (Copying is possible 

for one generation) (One Copy)" 

© "Subsequent copying is prohibited (No More 

Copy)" 

©"Copying is absolutely prohibited (Never Copy)' 

[0017] ©"Copying is possible (Copy Free)"" indi- 
cates that free copying of audio signals and video sig- 
nals is possible. ©"Copying is possible once (copying 
is possible for one generation)"" indicates that copying 
of audio signals and video signals is possible once. © 
"Subsequent copying is prohibited (No More Copy)"" in- 
dicates that the relevant audio signals and video signals 
are copied from the audio signals and video signals in 
a state of@in which copying is possible once, and sub- 
sequent copying is prohibited. '©"Copying is absolutely 
prohibited (Never Copy)"" indicates that copying is ab- 
solutely prohibited. 

[001 8] When the digital watermark information super- 
posed onto the video signals and audio signals is "Cop- 
ying is possible once (One Copy)", a recording appara- 
tus which supports a digital watermark process (that is, 
supports a copy limitation process) determines that 
copy recording of the video signals and audio signals is 
possible and performs recording : and digital watermark 
information replaced with the "Subsequent copying is 
prohibited (No More Copy)" is superposed onto the re- 
corded video signals and audio signals. When the digital 
watermark information superposed onto the video sig- 
nals and the audio signals to be recorded is "Subse- 
quent copying is prohibited (No More Copy)" : a record- 
ing apparatus which supports a digital watermark proc- 
ess determines that the copy recording of the video sig- 
nals and audio signals is prohibited, and prohibits the 
performing of the recording. 

[0019] The CGMS method is a method in which, in the 
case of, for example, an analog video signal, 2-bit addi- 
tional information for copy control is superposed (this 



case is particularly called "CGMS-A") in one specific 
horizontal interval within a vertical blanking period of the 
analog video signal, and in the case of a digital video 
signal, 2-bit additional information for copy control is 
5 added (this case is particularly called "CGMS-D") to dig- 
ital image data and is transmitted. 
[0020] In the case of this CGMS method, the meaning 
of the 2-bit information (hereinafter referred to as 
"CGMS information") is as follows: 

[00] Copying is possible 
[1 0] Copying is possible once (copying is pos- 
sible for one generation) 

[11] Copying is prohibited (Copying is abso- 
15 lutely prohibited) 

In the CGMS method, there is no state for the above- 
mentioned "Subsequent copying is prohibited". 
[0021] When the CGMS information added to the vid- 

20 eo signal is [10] : a CGMS-compatible recording appa- 
ratus determines that copy recording of the video sig- 
nals is possible and performs recording, and the CGMS 
information which is rewritten into [11] is added to the 
recorded video signals. Then, when the CGMS informa- 

25 tioh added to the video signal to be recorded is [11 ], the 
CGMS-compatible recording apparatus determines that 
copy recording of the video signals is prohibited, and 
performing of recording is prohibited. 
[0022] As described above, in order to protect the 

30 copyright of content information, such as video signals 
and audio signals, various copy prevention measures 
have been considered, and by using one or more of 
these measures, protection of the copyright of the con- 
tent information can be ensured. 

35 [0023] However, even in the case of main information 
in which a copy prevention measure such as that de- 
scribed above is taken, there is a case in which the cop- 
yright of the main information cannot be appropriately 
protected, for example, as a result of this information 

40 being subjected to signal conversion, information added 
to the main information signal for the purpose of the pro- 
tection of copyright is lost or deteriorated, making it pos- 
sible to copy main information, the copying of which is 
prohibited. 

45 [0024] When, for example, ah analog video signal, to 
which CGMS information, etc., is added in a vertical 
blanking period, recorded on a recording medium is 
read and this signal is converted into a digital video sig- 
nal and output, the additional information, such as the 

50 CGMS information, added in the vertical blanking peri- 
od, disappears. Therefore, in this case, even if CGMS 
information for prohibiting copying has been added to 
the original analog video signal, the digital video signal 
after signal conversion can be copied. 

55 [0025] In addition, when mutual signal conversion be- 
tween a high-definition television signal (hereinafter ab- 
breviated as "HDTV") and a standard television signal 
(hereinafter abbreviated as "SDTV"), conversion of the 
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number of scanning lines of a video signal, or mutual 
signal conversion between progressive scanning and 
interlaced scanning is performed, additional information 
added to a video signal before conversion may deterio- 
rate in the video signal after conversion or the state of 
the additional information may change. 
[0026] Even in such a case, as a result of the addi- 
tional information added to the video signal after con- 
version not being accurately detected, copying of the 
signal after conversion may become possible despite 
the fact that copying of the signal before conversion is 
prohibited. 

[0027] As described above, an apparatus for perform- 
ing signal conversion becomes what is commonly called 
a bypass apparatus for making possible recording of a 
signal whose copy has been prohibited, making it im- 
possible to appropriately protect the copyright of the 
content information whose copying is prohibited or lim- 
ited. 

[0028] For this reason, in an apparatus for performing 
signal conversion, there is a need to newly mount an 
apparatus for adding additional information used to pro- 
tect the copyright to a signal after signal conversion. 
However, this increases the cost of the apparatus for 
performing signal conversion. Also, when the signal af- 
ter conversion is an analog audio signal or HDTV, since 
the copyright protection technology for these signals 
has not yet been established completely, it is not possi- 
ble to reliably protect the copyright of the analog audio 
signal and HDTV. 

[0029] Various features and aspects of the present in- 
vention are defined in the appended claims. 
[0030] Embodiments of the present invention can pro- 
vide a signal conversion apparatus and a signal conver- 
sion method which are capable of reliably protecting the 
copyright of an input signal or at leas improving the re- 
liability of the protection which i subjected to signal con- 
version when the input signal i signal-converted and is 
output. 

[0031] According to the present invention, there is 
provided signal conversion apparatus comprising: a sig- 
nal conversion unit for performing a signal conversion 
process on an inpu signal; a determination unit for de- 
tecting additiona information added to the input signal 
and for determinin whether or not this additional infor- 
mation indicates cop prohibition or copy limitation; and 
a use limitation unit fo disabling a signal after signal con- 
version from the signa conversion unit when it is deter- 
mined by the determinatio unit that the additional infor- 
mation indicates cop prohibition or copy limitation. 
[0032] Embodiments of the invention can provide a 
signa processing apparatus and signal conversion 
method fo protecting the copyright of information signals 
after signa conversion when, for example, an informa- 
tion signal, such a a video signal or an audio signal, is 
converted and output. 

[0033] According to the signal conversion apparatus 
of th present invention, when it is determined by the de- 



terminatio unit that the additional information added to 
the inpu signal indicates copy prevention or copy limitaT 
tion of th input signal, the use limitation unit disables the 
signa after conversion which is signa I -converted by the 

s signa conversion unit. 

[0034] In this way, since use limitation of the signal 
after signal conversion is appropriately performed on 
the basis of the additional information added to the input 
signal, it is possible to appropriately protect the signal 

10 to be signal-converted. 
. [0035] In the signal conversion apparatus ot the 
present invention, the input signal is a video signal, and 
the signal conversion unit converts progressive scan- 
ning into interlaced scanning or converts interlaced 

is scanning into progressive scanning. 

[0036] According to the signal conversion apparatus 
of the present invention, in the signal conversion unit, 
the conversion of the scanning method for a video signal 
which is an input signal is performed. For example, 

20 when the input signal is a video signal for progressive 
scanning, in the signal conversion unit, a video signal of 
one franr)e for the progressive scanning is separated into 
a field formed of an odd number of horizontal lines and 
a field formed of an even number of horizontal lines and 

25 js converted into a video signal for interlaced scanning. 
Also, when the input signal is a video signal for inter- 
laced scanning, video signals of continuous fields which 
form one frame are synthesized, and a video signal for 
progressive scanning is formed 

30 [0037] As described above, even if the scanning 
method for the input video signal is converted, since use 
limitation for the video signal after signal conversion is 
appropriately performed on the basis of the additional 
information added to the video signal before signal con- 

3S version, it is possible to appropriately protect the copy- 
right of the video signal to be si gnat -converted. 
[0038] In the signal conversion apparatus, the input 
signal is a video signal, and the signal conversion unit 
converts the number of scanning lines. 

40 [0039] According to the signal conversion apparatus 
of the present invention, in the signal conversion unit, 
the conversion of the number of scanning lines of a vid- 
eo signal which is an input signal is performed. For ex- 
ample, signal conversion, such as 525 scanning lines of 

45 an input video signal being increased to 720 or 1 080, or 
1080 scanning lines of an input video signal being de- 
creased to 720 or 525, is performed. 
[0040] In this case, when the number of scanning 
lines is increased, the scanning lines are interpolated, 

so and when the number of scanning lines is decreased, 
the scanning lines are thinned. Even if an input video 
signal is converted into a video signal having a different 
number of scanning lines by performing interpolation or 
thinning of the scanning lines in this manner, use limita- 

ss tion for the video signal after signal conversion is appro- 
priately performed on the basis of the additional infor- 
mation added to the video signal before signal conver- 
sion. This makes it possible to appropriately protect the 
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copyright of the video signal to be signal-converted. 
[0041] In the signal conversion apparatus of the 
present invention, the input signal is a video signal, and 
the signal conversion unit converts-a signal format. 
[0042] According to the signal conversion apparatus 
of the present invention, conversion of the signal format 
of an input video signal is performed by the signal con- 
version unit, for example, mutual signal conversion be- 
tween a high-definition television signal and a standard 
television signal, mutual signal conversion between a 
video signal of an image data format for computer 
processing and a television signal, conversion from an 
analog video signal into a digital video signal, and con- 
version of a compression method. 
[0043] Even when the signal format of the input video 
signal is converted and is output in this manner, since 
use limitation for the video signal after signal conversion 
is appropriately performed on the basis of the additional 
information added to the input video signal before signal 
conversion, it is possible to appropriately protect the 
copyright of the video signal to be signal-converted. 
[0044] In the signal conversion apparatus, the input 
signal is an audio signal. 

[0045] According to the signal conversion apparatus 
of the present invention, the input signal is an audio sig- 
nal, and use limitation of the audio signal after signal 
conversion is performed by the use limitation unit on the 
basis of the additional information added to this input 
audio signal. 

[0046] As a result, since the use limitation of the audio 
signal after signal conversion is appropriately performed 
on the basis of the additional information added to the 
input audio signal, it is possible to appropriately protect 
the copyright of the audio signal to be signal-converted. 
[0047] The signal conversion apparatus of the 
present 'invention may further comprise a notification 
unit for notifying the use limitation state of the signal af- 
ter conversion converted by the signal conversion unit 
on the basis of the determination result in the determi- 
nation unit. 

[0048] According to the signal conversion apparatus 
of the present invention, whether the signal after signal 
conversion is a signal which can be output or cannot be 
output is notified through the notification unit on the ba- 
sis of the determination result in the determination unit. 
[0049] As a result, when the signal after signal con- 
version cannot be output, the reason the signal is not 
output can be notified to the user of the signal conver- 
sion apparatus, making it possible to quickly notify the 
reason the signal after signal conversion is not output. 
Therefore, when the signal after signal conversion is not 
output, it is possible for the user not to misunderstand 
this as a failure of the apparatus. 
[0050] In the signal conversion apparatus of the 
present invention, the additional information is digital 
watermark information formed by digital watermark 
technology, and the determination unit detects the dig- 
ital watermark information superposed on the input sig- 



nal, and determines whether or not the detected digital 
watermark information indicates copy prohibition or 
copy limitation. 
--[0051] According to this signal conversion apparatus 
5 of the present invention, it is difficult to remove or coun- 1 
terfeit digital watermark information superposed on the 
input signal, and the information is reliably supplied to 
the signal conversion apparatus. This digital watermark 
information is detected by the determination unit, and it 
70 is possible to control the output of the signal after signal 
conversion on the basis of the detected digital water- 
mark information. This makes it possible to reliably and 
accurately protect the copyright of the signal to be sig- 
nal-converted or provides at least an improvement in the 
75 reliability and accuracy of the copyright protection. 
[0052] In the signal conversion apparatus t of the 
present invention, the input signal is a digital signal, and 
the determination unit detects additional information 
added to the digital signal and determines whether or 
20 not the detected additional information indicates copy . 
prohibition or copy limitation. 

[0053] According to the signal conversion apparatus 
of the present invention, when the input signal is, for ex- 
ample, a digital video signal, since additional informa- 
25 tion of a CGMS-D method is added to this digital video 
signal, the output control of the video signal after signal 
conversion can be appropriately performed by detecting 
the CGMS information. Thus, it is possible to accurately 
and appropriately protect the copyright ol the input dig- 
30 ital signal to be signal-converted or at least improve the 
accuracy of the copyright protection by using the addi- 
tional information added to the digital signal. 
[0054] In the signal conversion apparatus ol the 
present invention, a plurality of different types of addi- 
35 tional pieces of information are added to the input signal, 
and when it is determined by the determination unit that 
one of the plurality of different types of the additional 
pieces of information indicates copy prohibition or copy 
limitation, the use limitation unit disables the signal after 
40 signal conversion. 

[0055] According to the signal conversion apparatus 
of the present invention, each of a plurality of different 
types of additional pieces of information added to the 
input signal is detected and is used for output control of 
45 the signal after signal conversion. When one of the plu- 
rality of additional pieces of information indicates copy 
prevention or copy limitation, the signal after signal con- 
version is disabled. 

[0056] As a result, for example, even when one piece 
50 of additional information is illegally removed or counter- 
feited, it is possible to reliably and appropriately perform 
the control of the output of a signal after signal conver- 
sion or at least improve the reliability of the output con- 
trol by using another piece of additional information. It 
55 is also possible to improve the reliability with respect to 
the control of the output of the signal after signal con- 
version. 

[0057] In the signal conversion apparatus of the 
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present invention, one of the plurality of different types 
of additional pieces of information is digital watermark 
information formed by digital watermark technology. 
[0058] According to the signal conversion apparatus 
of the present invention, since it is difficult to remove or 
counterfeit digital watermark information, even when 
additional information other than the digital watermark 
information is illegally removed or counterfeited, the dig- 
ital watermark information remains superposed on the 
input signal. Therefore, by using this digital watermark 
information, it is possible to reliably and accurately per- 
form the output control of the signal after signal conver- 
sion, or at least improve the reliability of the output con- 
trol. 

[0059] In the signal conversion apparatus of the 
present invention, the input signal is a digital signal pro- 
vided after an encryption process is performed thereon. 
[0060] According to the signal conversion apparatus 
of the present invention, the input signal is an encrypted 
digital signal. The output control of the signal after signal 
conversion can be accurately performed or at least per- 
formed with improved accuracy on the basis of, for ex- 
ample, the CGMS information added to this digital sig- 
nal, and the output control of the signal after signal con- 
version can be performed by taking into consideration 
the presence or absence of key information for decrypt- 
ing the encryption and the type of the apparatus of the 
destination to which the signal after signal conversion is 
provided 

[0061] The above aspects and features of the inven- 
tion will become more apparent from the following de- 
tailed description when read in connection with the ac- 
companying drawings. 

[0062] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

[0063] Fig. 1 is a block diagram illustrating a monitor 
receiver of an embodiment of a signal conversion appa- 
ratus of the present invention. 

[0064] Fig. 2 is a flowchart illustrating an output con- 
trol process for a signal alter signal conversion, which 
is performed by an additional information detection/ de- 
termination section of the monitor receiver shown in Fig. 
1. 

[0065] Fig. 3 is a block diagram illustrating another ex- 
ample of a signal conversion apparatus of the present 
invention. 

[0066] Fig. 4 is a block diagram illustrating another ex- 
ample of a signal conversion apparatus of the present 
invention. 

[0067] Fig. 5 is a block diagram illustrating another ex- 
ample of a signal conversion apparatus of the present 
invention. 

[0068] Fig. 6 is a block diagram illustrating another ex- 
ample of a signal conversion apparatus of the present 
invention. 

[0069] Fig. 7 is a block diagram illustrating another ex- 
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ample of a signal conversion apparatus of the present 
invention. 

[0070] Fig. 8 is a block diagram illustrating another ex- 
ample of a signal conversion apparatus of the present 
5 invention. 

[0071] Fig. 9 is a flowchart illustrating an output con- 
trol process for a signal after signal conversion, which 
is performed by an additional information detection/ de- 
termination section of the signal conversion apparatus 
io shown in Figs. 7 and 8. 

[0072] Fig. 10 is a block diagram illustrating another 
example of a signal conversion apparatus of the present 
invention. 

[0073] Fig. 1 1 is a flowchart illustrating an output con- 
1S trol process for a signal after signal conversion, which 
is performed by an additional information detection/ de- 
termination section of the signal conversion apparatus 
shown in Fig. 10. 

[0074] An embodiment of a signal conversion appa- 
20 ratus and a signal conversion method according to the 
present invention is described below with reference to 
the drawings. 

[0075] A signal conversion apparatus of this embodi- 
ment described below limits the use of an information 

25 signal after signal conversion in accordance with addi- 
tional information added to the information signal before 
signal conversion when, for example, an information 
signal, such as a video signal and an audio signal, is 
subjected to signal conversion, such as converting the 

30 signal format thereof, and is output. 

[0076] More specifically, the signal conversion appa- 
ratus of the embodiment described below reliably pro- 
tects the copyright of an information signal in such a way 
that even if, for example, copy control information add- 

35 ed, as additional information, to an information signal 
before signal conversion is lost as a result of the signal 
conversion, the signal is output by limiting the output of 
the information signal after the signal conversion or by 
preventing normal use in accordance with the additional 

40 information added to the information signal before the 
signal conversion. 

[0077] Therefore, a description is given assuming that 
when the information signal is a video signal, for exam- 
ple, additional information of a CGMS method (herein- 

45 after referred to as "CGMS information"), an AGC pulse 
signal (pseudo-synchronization signal for copy preven- 
tion of a macro-vision method) for disabling normal use 
of a copied video signal by using a difference in the AGC 
methods, digital watermark information formed by using 

50 digital watermark technology, etc., have been added to 
the information signal which is signal-converted by the 
signal conversion apparatus according to the present in- 
vention. 

[0078] Also, a description is given assuming that 
55 when the information signal is an audio signal, additional 
information of an SCMS (Serial Copy Management Sys- 
tem) method (hereinafter referred to as "SCMS informa- 
tion"), digital watermark technology, etc., have been 
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added thereto. 

[0079] In the embodiment described below, the digital 
watermark information is a spectrum diffusion signal 
formed by using spectrum diffusion technology. This 
spectrum diffusion signal is formed using codes of a PN 
(Pseudorandom Noise) sequence (hereinafter referred 
to as M PN codes"). 

[First Embodiment] 



[0080] A first embodiment of a signal conversion ap- 
paratus according to the present invention will first be 
described. In this first embodiment, a description is giv- 
en by using, as an example, a case in which a signal 
conversion apparatus according to the present inven- 
tion is used in a monitor receiver. 
[0081] The monitor receiver ol this first embodiment 
has functions as a signal conversion apparatus for re- 
ceiving a luminance signal Y, color-difference signals R- 
Y and B-Y and for displaying a video formed by these 
signals on a CRT (cathode ray tube), and further, for 
forming a video signal of an NTSC method from the sup- 
plied signal and for outputting this signal. 
[0082] Fig. 1 is a block diagram illustrating the monitor 
receiver of this first embodiment. As shown in Fig. 1 : the 
monitor receiver of this first embodiment comprises in- 
put terminals 1a, 1b, and 1c for the color-difference sig- 
nal B-Y, the color-difference signal R-Y, and the lumi- 
nance signal Y respectively, a CRT display section 2; a 
signal conversion section 3; an additional information 
detection/determination section 4; a switching circuit 5; 
an output terminal 6; a display information generation 
section 7; an LCD (liquid-crystal display) driver 8; and 
an LCD 9. 

[0083] As shown in Fig. 1 , the color-difference signal 
B-Y, the color-difference signal R-Y, and the' luminance 
signal Y, which are input through the input terminals 1 a, 
1 b, and 1 c, respectively, are supplied to the CRT display 
section 2 and the signal conversion section 3. 
[0084] The CRT display section 2 forms a signal for 
the three primary colors from the supplied luminance 
signal Y the color-difference signal B-Y, and the color- 
difference signal R-Y, and supplies this signal to the 
CRT, so that a video image is displayed on the display 
surface of the CRT Also, as shown in Fig. 1 , in this first 
embodiment, the signal conversion section 3 forms a 
video signal for an NTSC method from the luminance 
signal Y the color-difference signal B-Y, and the color- 
difference signal R-Y, and outputs this signal to the out- 
side through the switching circuit 5 and the output ter- 
minal 6. 

[0085] Furthermore, in this first embodiment, digital 
watermark information is superposed on the luminance 
signal Y input through the input terminal 1 c, and CGMS 
information and a pseudo-synchronization signal for 
copy prevention are added to the signal in a vertical 
blanking period. This luminance signal Y is also supplied 
to the additional information detection/determination 



section 4. 

[0086] As shown in Fig. 1 , the additional information 
detection/determination section 4 comprises a digital 
watermark information detection section 41 , a CGMS-A 
5 detection section 42, a pseudo-synchronization signal 
detection section 43, and an output condition determi- 
nation section 44. Furthermore, the additional informa- 
tion detection/determination section 4 detects each 
piece of additional information superposed on or added 
io to the supplied luminance signal Y, and determines 
whether or not the video signal of the NTSC method, 
which is converted and formed in the signal conversion 
section 3, can be output in accordance with the detected 
additional information. 
is [0087] More specifically, the luminance signal Y input 
through the input terminal Ic is supplied to the digital wa- 
termark information detection section 41, the CGMS-A 
detection section 42, and the pseudo-synchronization 
signal detection section 43 of the additional information 
20 detection and determination section 4. 

[0088] The digital watermark information detection 
section 41 detects digital watermark information super- 
posed on the luminance signal Y The digital watermark 
information superposed on the luminance signal Y is a 
25 spectrum diffusion signal which is spectrum-diffused by 
a PN code as described above. In this case, the spec- 
trum diffusion signal is reset at a timing synchronized 
with a video synchronization signal, for example, as a 
1 -frame period or a 2-frame period, and is spectrum-dif- 
30 fused by a PN code sequence generated at a sufficiently 
early period synchronized with the video synchroniza- 
tion signal. 

[0089] For this reason, in the digital watermark infor- 
mation detection section 41, a video synchronization 
35 signal is separated from the supplied luminance signal 
Y, and a timing . signal is formed for generating a PN 
code sequence of the same sequence from the. start 
thereof at the same timing as when a spectrum diffusion 
signal superposed on the luminance signal Y is spec- 
40 trum-diffused and superposed onto the luminance sig- 
nal Y 

[0090] Then, a PN code sequence is generated using 
this timing signal, and by performing inverse spectrum 
diffusion using this sequence, digital watermark infor- 
ms mation which is a spectrum diffusion signal superposed 
on the luminance signal Y is detected, and this signal is 
supplied to the output condition determination section 
44. 

[0091] The CGMS-A detection section 42 detects 
50 CGMS information added to the luminance signal Y from 
the luminance signal Y Here, CGMS-A indicates a copy 
generation limitation method of the CGMS method for 
an analog video signal. The CGMS-A detection section 
42 detects CGMS information for an analog video sig- 
55 nal, superposed in a predetermined horizontal interval 
of the vertical blanking period of the supplied analog lu- 
minance signal Y, and supplies this information to the 
output condition determination section 44. 
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[0092] As was also described above, the pseudo-syn- 
chronization signal detection section 43 detects the 
presence or absence of a pseudo-synchronization sig- 
nal for copy prevention, added to the luminance signal 
Y, in order to disable normal playback of a copied video 
signal, and supplies the detection result to the output 
condition determination section 44. 
[0093] The output condition determination section 44 
receives detection outputs from the digital watermark in- 
formation detection section 41, the CGMS-A detection 
section 42, and the pseudo-synchronization signal de- 
tection section 43, and determines whether or not the 
video signal supplied to the monitor receiver of this em- 
bodiment is a signal which cannot be output since ap- 
propriate copying control cannot be performed because 
the signal is copy-prohibited and because when the rel- 
evant video signal is signal-converted and output, the 
additional information is lost. That is, the output condi- 
tion determination section 44 determines whether or not 
the video signal of the NTSC method, which is signal- 
converted and formed in the signal conversion section 
3, can be output in accordance with the detection out- 
puts from the digital watermark information detection 
section 41 , the CGMS-A detection section 42, and the 
pseudo-synchronization signal detection section 43. 
[0094] In this first embodiment, when highly reliable 
digital watermark information, which is difficult to re- 
move or counterfeit, has been superposed on the lumi- 
nance signal Y, the output condition determination sec- 
tion 44 determines whether or not the video signal of the 
NTSC method from the signal conversion section 3 can 
be output in accordance with this digital watermark in- 
formation. 

[0095] Therefore, when the digital watermark infor- 
mation has been superposed on the luminance signal 
Y, and the digital watermark information indicates copy 
prohibition or prohibition of subsequent copying, the out- 
put condition determination section 44 forms a control 
signal for turning off the switching circuit 5 and supplies 
this signal to the switching circuit 5. Also, when the dig- 
ital watermark information does not indicate copy prohi- 
bition, the output condition determination section 44 
forms a control signal for turning on the switching circuit 
5 and supplies this signal to the switching circuit 5. 
[0096] As a result, when the digital watermark infor- 
mation indicates copy prohibition, since the switching 
circuit 5 is turned off, the video signal of the NTSC meth- 
od from the switching circuit 5 is not output to the out- 
side, and the use of the video signal after conversion 
from the signal conversion section 3 is limited. Also, 
when the digital watermark information does not indi- 
cate copy prohibition, since the switching circuit 5 is 
turned on, the video signal of the NTSC method from 
the signal conversion section 3 is output to the outside. 
As described above, the switching circuit 5 has a func- 
tion as a use-limitation unit for a signal after conversion 
in this first embodiment. 

[0097] Also, when the digital watermark information 



14 

has not been superposed on the luminance signal Y, the 
output condition determination section 44 determines 
whether or not the video signal of the NTSC method 
from the signal conversion section 3 can be output on 
5 the basis of the CGMS information. In this case, when 
the CGMS information indicates copy prohibition, the 
output condition determination section 44 forms a con- 
trol signal for turning off the switching circuit 5, and when 
the CGMS information does not indicate copy prohibi- 

10 tion, the output condition determination section 44 forms 
a control signal for turning on the switching circuit 5.' 
[0098] Also, when the output condition determination 
section 44 determines that neither the digital watermark 
information nor the CGMS information is present in the 

is luminance signal Y, the output condition determination 
section 44 forms a control signal to be supplied to the 
switching circuit 5 according to the presence or absence 
of the pseudo-synchronization signal for copy preven- 
tion. That is, in this case, the output condition determi- 

20 nation section 44 forms a signal for turning off the 
switching circuit 5 when the detection output from the 
pseudo-synchronization signal detection section 43 is a 
signal indicating that the pseudo-synchronization signal 
for copy prevention has been detected, and when the 

2£ detection output from the pseudo-synchronization sig- 
nal detection section 43 is a signal indicating that the 
pseudo-synchronization signal for copy prevention has 
not been detected, the output condition determination 
section 44 forms a signal for turning on the switching 

30 circuit 5. 

[0099] In this way, the control signal for switching, 
formed in the output condition determination section 44, 
is supplied to the switching circuit 5, so that switching 
control of a switch is performed by this control signal in 
35 a manner as described above, thereby limiting the out- 
put of the video signal of the NTSC method from the 
signal conversion section 3. 

[0100] Also, in this first embodiment, as described 
above, the output condition determination section 44 

40 forms a control signal for notifying whether the video sig- 
nal of the NTSC method, which is signal-converted and 
formed by the signal conversion section 3, can be output 
or cannot be output on the basis of the detection outputs 
from the digital watermark information detection section 

45 4i , the CGMS-A detection section 42, and the pseudo- 
synchronization signal detection section 43, and sup- 
plies this signal to the display information generation 
section 7. 

[0101] The display information generation section 7 
50 forms a display message for notifying that the control 
signal from the output condition determination section 
44 indicates whether the video signal of the NTSC meth- 
od from the signal conversion section 3 cannot be output 
or can be output, and supplies this message to the LCD 
55 q through the LCD driver 8. As a result, it is possible to 
quickly and accurately notify a user, in this embodiment, 
of whether or not the video signal of the NTSC method 
after signal conversion can be output to the LCD 9. 
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[0102] Therefore, even when the switching circuit 5 is 
turned oft in accordance with a control signal from the 
output condition determination section 44 and the video 
signal of the NTSC method which is signal-converted 
and formed in the signal conversion section 3 is not out- 
put, the fact that since copying of the input video signal 
is prohibited, the signal after conversion is not output 
can be informed to the user of this monitor receiver 
through the LCD 9. As a result, when the signal after 
conversion is not output from the monitor receiver of this 
first embodiment, this is not misunderstood as a failure 
of the monitor receiver. 

[0103] Next, referring to the flowchart of Fig. 2, a de- 
scription is given of the output control of a video signal 
of the NTSC method, which is signal -converted and 
formed, performed in the monitor receiver of this first 
embodiment, with emphasis on the operation of the ad- 
ditional information detection/determination section 4. 
[0104] As described above, in the monitor receiver of 
this embodiment, the luminance signal Y and the color- 
difference signals B-Y and R-Y, which are supplied 
through the input terminals 1a, 1b, and 1c t respectively, 
are supplied to the CRT display section 2 and the signal 
conversion section 3. When the power of the monitor 
. receiver of this embodiment is switched on, in the CRT 
display section 2, a process for displaying a video image 
formed by the luminance signal Y and the color-differ- 
ence signals B-Y and R-Y is performed, and in the signal 
conversion section 3, a process for forming a video sig- 
nal of the NTSC method by performing signal conver- 
sion is performed. 

[0105] At the same time, the luminance signal Y is 
supplied to the additional information detection/determi- 
nation section 4 whereby a process shown in Fig. 2 is 
performed to perform output control of the video signal 
of the NTSC method which is signal-converted and 
formed. In this case, the luminance signal Y supplied 
through the input terminal 1c is supplied to each ol the 
digital watermark information detection section 41 , the 
CGMS-A detection section 42 : and the pseudo-synchro- 
nization signal detection section 43 of the additional in- 
formation detection/determination section 4, whereby a 
process for detecting the digital watermark information 
superposed on or added to the luminance signal Y, a 
process for detecting the CGMS information, and a 
process for detecting the pseudo-synchronization signal 
for copy prevention are performed, and the detection re- 
sults are supplied to the output condition determination 
section 44 (step S101). 

[0106] Then, the output condition determination sec- 
tion 44 determines whether or not the digital watermark 
information has been superposed on the luminance sig- 
nal Y on the basis of the detection output from the digital 
watermark information detection section 41 (step S102). 
When it is determined in the determination process of 
step S1 02 that the digital watermark information has not 
been superposed, the output condition determination 
section 44 determines whether or not the CGMS infor- 



matbn'has been added to the luminance signal Y on the 
basis of the detection output from the CGMS-A detec- 
tion section 42 (step S103). 

[0107] When it is determined in the determination 
s process of step S103 that the CGMS information has 
not been added, the output condition determination sec- 
tion 44 determines whether or not the pseudo-synchro- 
nization signal for copy prevention has been added to 
the luminance signal Y on the basis of the detection out- 
w put from the pseudo-synchronization signal detection 
section 43 (stepS 104). 

[0108] When it is determined in the determination 
process of step S104 that the pseudo-synchronization 
signal for copy prevention has not been added, since no 
75 additional information has been superposed on or add- 
ed to the luminance signal Y, the output condition deter- 
mination section 44 performs control so as to turn on the 
switch 5 so that the video signal of the NTSC method 
which is signal-converted and formed' is output through 
20 the output terminal 6 and a message is displayed on the 
LCD 9, thus notifying that copying of the video signal of 
the NTSC method which is signal-converted and formed 
has nol been prohibited and that the video signal is a 
signal which can be output (step S105). 
25 [0109] Also, when it is determined in the determina- 
tion process of step S102 that the digital watermark in- 
formation has been superposed on the luminance signal 
Y, or when it is determined in the determination process 
of step S1 03 that the CGMS information has been add- 
30 ed to the luminance signal Y, the output condition deter- 
mination section 44 determines whether or not the su- 
perposed digital watermark information or the added 
CGMS information indicates copy prohibition of the vid- 
eo signal which is input to the monitor receiver of this 
35 embodiment (step S106). 

[0110] When it is determined in the determination 
process of step S106 that the superposed digital water- 
mark information or the added CGMS information is in- 
formation which indicates copy prohibition, the output 
40 condition determination section 44 performs control so 
as to turn off the switch 5 so that the video signal of the 
NTSC method, which is signal -converted and formed, 
is not output to the outside and so that a message is 
displayed on the LCD 9, thus notifying that copying of 
45 the video signal of the NTSC method, which is signal- 
converted and formed, is prohibited and the signal can- 
not be output (step S107). 

[0111 ] Also, when it is determined in the determination 
process of step S106 that the superposed digital water- 
so mark information or the added CGMS information is in- 
formation which does not indicate copy prohibition, the 
process proceeds to step S105 where, as described 
above, the video signal of the NTSC method, which is 
signal-converted and formed, is output, and the fact that 
55 the video signal of the NTSC method, which is signal- 
converted and formed, can be output is notified through 
the LCD 9. 

[0112] Also, when it is determined in the delermina- 
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tion process of step S104 that there is a pseudo-syn- 
chronization signal for copy prevention, the video signal 
supplied to the monitor receiver of this embodiment is 
determined to be such that copying is prohibited, and 
the process proceeds to step S1 07 where, as described s 
above, the video signal of the NTSC method, which is 
signal-converted and formed : is not output to the out- 
side, and the fact that the video signal of the NTSC 
method, which is signal-converted and formed, cannot 
be output is notified through the LCD 9. 10 
[0113] As described above, the monitor receiver of 
this embodiment comprises the signal conversion sec- 
tion 3, and has the functions for converting the lumi- 
nance signal Y and the color-difference signals B-Y and 
R-Y in order to form a video signal of the NTSC method 1$ 
and for outputting this signal As was also described 
above, usually, when signal conversion is performed, 
additional information superposed on or added to the 
video signal before signal conversion is lost or is dete- 
riorated. As a result, for example, in the recording ap- 20 
paratus for receiving the video signal after signal con- 
version, there is a case in which the additional informa- 
tion cannot be detected, and copying control in accord- 
ance with the additional information cannot be per- 
formed. 25 
[0114] However, in the case of the monitor receiver of 
this first embodiment, since the output from the monitor 
receiver, of the video signal after signal conversion is 
controlled in accordance with the additional information 
superposed on or added to the video signal before sig- 30 
nal conversion, it is possible to reliably protect the cop- 
yright of the video signal which is input to the monitor 
receiver of this first embodiment and which is signal- 
converted. 

[0115] Therefore, for example, in a recording appara- 35 
tus for receiving a video signal of the NTSC method, 
which is signal-converted and formed in the monitor re- 
ceiver of this embodiment, even if additional informa- 
tion, such as digital watermark information, CGMS in- 
formation, anda pseudo-synchronization signalforcopy 40 
prevention, which can be detected, is not output by re- 
superposing or re-adding it in the monitor receiver of this 
embodiment, it is possible to reliably protect the copy- 
right of the video signal which is signal-converted in this 
monitor receiver. Furthermore, since additional informa- 45 
tion need not to be re-superposed on or re-added to the 
video signal to be output, the cost of the monitor receiver 
is not increased. 

[0116] As described above, the monitor receiver of 
this first embodiment has mounted therein a signal con- so 
version apparatus comprising the signal conversion 
section 3; the additional information detection/determi- 
nation section 4; the switching circuit 5; the display in- 
formation generation section 7; the LCD driver 8; and 
the LCD 9, and has a function for outputting a video sig- 55 
nal after conversion, which is formed by signal -convert- 
ing an input video signal. However, as described above, 
since the output of the video signal after conversion is 



controlled in accordance with the additional information 
added to the input video signal, the monitor receiver of 
this embodiment will not become a bypass apparatus 
for illegally copying a video signal, the copying of which' 
is prohibited. 

[0117] Also, in this first embodiment, if the detection 
results of the three additional pieces of information 
match each other, output determination is possible with- 
out any problem. However, if one of the detection results 
of the three additional pieces of information differs, the 
determination result of the digital watermark information 
takes priority in terms of the level of security, and next, 
the determination result of the CGMS information in 
which generation control is possible takes priority. Also, 
of the three additional pieces of information, the addi- 
tional information of a condition closest to the copy pro- 
hibition may take priority. 

[0118] In this embodiment, a pseudo-synchronization 
signal for copy prevention is detected. However, when 
the partial inversion of the phase of a color burst signal 
for causing a video signal which is copy-recorded not to 
be usee) normally is detected by using the difference in 
the characteristics of the APC, the input video signal 
may be determined to be such that copy recording is 
limited. It is of course possible to detect both the pseudo- 
synchronization signal and the partial phase inversion 
of a color burst signal and, when one of them is detected, 
to determine that copy recording of the input video signal 
is limited. 

[Second Embodiment] 

[0119] For the signal conversion process, not only is 
a process performed for converting component signals 
formed of the above-mentioned luminance and color- 
difference signals into a video signal of the NTSC meth- 
od, but also various signal conversions are performed. 
For example, when the input signal is a video signal, 
various signal conversions, such as conversion of the 
number of scanning lines, conversion of a scanning 
method, and conversion of the format of the video sig- 
nal, are performed. 

[0120] Accordingly, in the following, by using specific 
examples of signal conversion, a signal conversion ap- 
paratus according to the present invention is described. 
The signal conversion apparatus described below is 
mounted in, for example, a monitor receiver or a play- 
back apparatus for a video signal and is used, or it is 
used as a signal conversion apparatus for converting a 
video signal which cannot be used because, for exam- 
ple, the signal format is different, into a video signal 
which can be used. 

[Signal conversion apparatus for converting the number 
of scanning lines] 

[0121] Fig. 3 is a block diagram illustrating a signal 
conversion apparatus for converting the number of 
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scanning lines of a supplied video signal. As shown in 
Fig. 3, the signal conversion apparatus of this example 
comprises an input terminal 11 for a video signal; a sig- 
nal conversion section 1 2; an additional information de- 
tection/ determination section 1 3; a switching circuit 14; 
an output terminal 15; a display information generation 
section 16; an LCD driver 17; an LCD 18; and a control 
section 19. 

[0122] The control section 19 is a microcomputer 
comprising a CPU, a ROM, and a RAM. The control sec- 
tion 1 9 forms a control signal for controlling each section 
in response to an operation input from a user, which is 
input, for example, through a key operation section (not 
shown), and supplies this signal to each section, so that 
the signal conversion apparatus of this example is con- 
trolled. 

[0123] Then, the video signal supplied through the in- 
put terminal 11 is supplied to the signal conversion sec- 
tion 12 and the additional information detection/deter- 
mination section 13. The signal conversion section 12 
of this example comprises switching circuits 121 and 
124, a scanning-line interpolation section 122, and a 
scanning-line thinning section 123. 
[0124] When, for example, a video signal having 525 
. scanning lines per frame is converted into a video signal 
having 1 080 scanning lines per frame, the scanning-line 
interpolation section 122 performs a process for inter- 
polating scanning lines lor an amount of shortage on the 
input video signal. Also : the scanning-line thinning sec- 
tion 123 performs a process for thinning scanning lines 
from the input video signal when, for example, a video 
signal having 1080 scanning lines per frame is convert- 
ed into a video signal having 525 scanning lines per 
frame. 

[0125] In this manner, the signal conversion section 
12 of this example is capable of interpolating and thin- 
ning the scanning lines of the input video signal. Fur- 
thermore, the switching circuits 121 and 124 of the sig- 
nal conversion section 12 are switched in linkage with 
each other in accordance with a control signal from the 
control section 19 in response to the selection input of 
the user. 

[0126] Then, receiving a video signal having 525 
scanning lines per frame, when this signal is converted 
into a video signal having 1080 scanning lines per 
frame, both the switching circuits 121 and 124 are 
switched to the scanning-line interpolation section 122 
side in accordance with a control signal from the control 
section 19. 

[0127] As a result, the video signal having 525 scan- 
ning lines per frame is supplied to the scanning-line in- 
terpolation section 1 22 through the input terminal 1 1 and 
the switching circuit 121, and the scanning lines are in- 
terpolated in the scanning-line interpolation section 1 22, 
thereby the signal is converted into a video signal having 
1080 scanning lines per frame. This video signal after 
conversion is supplied to the switching circuit 1 4 through 
the switching circuit 124. 



[0128]' Also, receiving a video signal having 1080 
scanning lines per frame, when this signal is converted 
into a video signal having 525 scanning lines per frame, 
both the switching circuits 1 21 and 1 24 are switched to 
5 the scanning-line thinning section 123 side in accord- 
ance with a control signal from the control section 1 9. 
[0129] As a result, the video signal having 1080 scan- 
ning lines per frame is supplied to the scanning-line thin- 
ning section 123 through the input terminal 11 and the 
10 switching circuit 121, and the scanning lines are thinned 
in the scanning-line thinning section 123, thereby the 
signal is converted into a video signal having 525 scan- 
ning lines per frame. This video signal after conversion 
is supplied to the switching circuit 1 4 through the switch- 
es ing circuit 124. 

[0130] On the other hand, the additional information 
detection/determination section 1 3 is constructed simi- 
larly to the additional information detection/determina- 
tion section 4 of the monitor receiver of the above-de- 
20 scribed first embodiment, and comprises a digital wa- 
termark information detection section, a CGMS-A de- 
tection section, a pseudo-synchronization signal detec- 
tion section, and an output condition determination sec- 
tion. The additional information detection/determination 
25 section 1 3 detects a plurality of additional pieces of in- 
formation added to the supplied video signal, and deter- 
mines whether or not the video signal after signal con- 
version can be output on the basis of the detected ad- 
ditional information. 
30 [0131] Then, when the additional information detec- 
tion/ determination section 1 3 determines that the video 
signal after signal conversion cannot be output similarly 
to the additional information detection/determination 
section 4 of the above-described first embodiment, the 
35 additional information detection/determination section 
1 3 forms a control signal for turning off the switching cir- 
cuit 14 and supplies the signal to the switching circuit 
14. Also, at this time, the additional information detec- 
tion/ determination section 1 3 controls the display infor- 
40 mation generation section 16 so that a message is gen- 
erated for notifying that the video signal after signal con- 
version cannot be output, and this message is supplied 
to the LCD 18 through the LCD driver 17 and is dis- 
played on the display surface of the LCD 18. 
45 [0132] When the additional information detection/de- 
termination section 1 3 determines that the video signal 
after signal conversion can be output, the additional in- 
formation detection/determination section 13 forms a 
control signal for turning on the switching circuit 14 and 
so supplies the signal to the switching circuit 14. Also, the 
additional information detection/determination section 
13 controls the display information generation section 
16 so that a message is generated for notifying that the 
video signal after signal conversion can be output and 
55 this message is supplied to the LCD 1 8 through the LCD 
driver 1 7 and is displayed on the display surface of the 
LCD 18. 

[01 33] In the case of this example, the signal conver- 
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sion section 12 changes the number of scanning lines 
of a video signal. When the number of scanning lines is 
increased, and also when the number of scanning lines 
is decreased, the digital watermark information super- 
posed on the input video signal is deteriorated, and s 
when the video synchronization signal is renewed, the 
CGMS information and the pseudo-synchronization sig- 
nal for copy prevention are lost. For this reason, even if 
additional information indicating that copying is prohib- 
ited is superposed on or added to the input video signal, 10 
there are times when it is not possible to detect this ad- 
ditional information from the video signal after signal 
conversion in order to appropriately perform copying 
control. 

[0134] However, in the signal conversion apparatus is 
of this example, similarly to the monitor receiver of the 
above-described first embodiment, the output of the vid- 
eo signal after signal conversion can be controlled on 
the basis ol the additional information superposed on or 
added to the input video signal, making it possible to 20 
reliably protect the copyright of the input video signal. 
[01 35] In this example, a description is given by using 
cases, as examples, in which a video signal having 525 
scanning lines per frame is converted into a video signal 
having 1080 scanning lines per frame, and in contrast, 25 
a video signal having 1080 scanning lines per frame is 
converted into a video signal having 525 scanning lines 
per frame. However, this is not so limited. 
[01 36] For example, it is also possible to perform mu- 
tual conversion between a video signal having 525 30 
scanning lines per frame and a video signal having 720 
scanning lines per frame, and to perform mutual con- 
version between a video signal having 1080 scanning 
lines per frame and a video signal having 720 scanning 
lines per frame. 35 
[0137] For example, by inputting the number of scan- 
ning lines per frame of the input video signal and the 
number of scanning lines per frame of the video signal 
after conversion to the signal conversion apparatus of 
this example, a video signal having a desired number of 40 
scanning lines can also be formed. 

[Signal conversion apparatus for converting scanning 
method] 

45 

[0138] Fig. 4 is a block diagram illustrating a signal 
conversion apparatus for performing a conversion of the 
scanning method of a supplied video signal. In the signal 
conversion apparatus shown in Fig. 4, components 
which are constructed similarly to those of the signal so 
conversion apparatus described with reference to Fig. 
3 are given the same reference numerals, and accord- 
ingly, descriptions thereof have been omitted. 
[0139] As shown in Fig. 4, the signal conversion ap- 
paratus of this example comprises an input terminal 11 ss 
for a video signal; a signal conversion section 22; an 
additional information detection/determination section 
13; a switching circuit 14; an output terminal 15; a dis- 



play information generation section 16; an LCD driver 
17; an LCD 18; and a control section 19. 
[01 40] The signal conversion section 22 of the signal 
conversion apparatus of this example comprises switch- 
ing circuits 221 and 224; an interlaced/non-interlaced 
(progressive scanning) conversion section 222; and a 
non-interlaced (progressive scanning)/interiaced con- 
version section 223. The switching circuits 221 and 224 
are switched in accordance with a control signal from 
the control section 19 in response to the selection input 
from a user in a manner similar to that for the switching 
circuits 121 and 1 24 of the signal conversion section 12 
described with reference to Fig. 3. 
[0141] When the video signal input through an input 
terminal 11 is a video signal of an interlaced method, 
and when the switching circuits 221 and 224 are 
switched to the interlaced/non-interlaced conversion 
section 222 side, the video signal input through the input 
terminal 11 is supplied to the interlaced/non-interlaced 
conversion section 222 through the switching circuit 
221. 

[0142] | The interlaced/non-interlaced conversion sec- 
tion 222 converts a video signal of an interlaced method 
into a video signal of a non-interlaced method by syn- 
thesizing video signals for two fields which form a video 
image of the same frame, and supplies this signal to the 
switching circuit 14 through the switching circuit 224. 
[0143] Also, when the video signal input through the 
input terminal 1 1 is a video signal of a non-interlaced 
method and when the switching circuits 221 and 224 are 
switched to the non-interlaced/interlaced conversion 
section 223 side, the video signal input through the input 
terminal 11 is supplied to the non-interlaced/interlaced 
conversion section 223 through the switching circuit 
221. 

[01 44] The non-interlaced/interlaced conversion sec- 
tion 223 converts a video signal of a non-interlaced 
method into a video signal of an interlaced method by 
separating it into video signals for two fields of the same 
frame, and supplies these signals to the switching circuit 
14 through the switching circuit 224. 
[0145] The switching circuit 14 is switched in accord- 
ance with a control signal from the additional information 
detection/determination section 13 in a manner as de- 
scribed above. That is, also in this signal conversion ap- 
paratus shown in Fig. 4, it is determined whether or not 
the video signal after signal conversion can be output 
on the basis of the additional information superposed 
on or added to the video signal before signal conversion, 
and the switching circuit 14 is switched on the basis of 
this determination result, making it possible to reliably 
protect the copyright of the input video signal which is 
to be signal-converted. 

[0146] More specifically, even if the scanning method 
is converted and the additional information superposed 
on or added to the input video signal is lost or deterio- 
rated, it is possible to reliably and appropriately perform 
the output control of the video signal after signal con- 
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version in order to reliably protect the copyright of the 
video signal which is to be signal-converted. 

[Signal conversion apparatus for performing signal 
format conversion] 

©Signal conversion apparatus for performing mutual 
signal conversion between HDTV and SDTV] 

[0147] Fig. 5 is a block diagram illustrating a signal 
conversion apparatus which is capable of performing 
mutual signal conversion between a video signal of an 
HDTV (high-definition television) method and a video 
signal of an SDTV (standard television) method. Also in 
this signal conversion apparatus shown in Fig. 5, com- 
ponents which are constructed similarly to those ol the 
signal conversion apparatus described with reference 
to Fig. 3 are given the same reference numerals, and 
accordingly, descriptions thereof have been omitted. 
[0148] As shown in Fig. 5, the signal conversion ap- 
paratus of this example comprises an input terminal 11 
for a video signal; a signal conversion section 32; an 
additional information detection/determination section 
13; a switching circuit 14; an output terminal 15; a dis- 
play information generation section 16; an LCD driver 
17; an LCD 18; and a control section 19. 
[0149] The signal conversion section 32 of the signal 
conversion apparatus of this example comprises switch- 
ing circuits 321 and 324, an HDTV/SDTV conversion 
section 322, and an SDTV/HDTV conversion section 
323. The switching circuits 321 and 324 are switched in 
accordance with a control signal from the control section 
19 in response to the selection input from a user in a 
manner similar to the switching circuits 121 and 122 of 
the signal conversion section 12 described with refer- 
ence to Fig. 3. 

[0150] When the video signal input through the input 
terminal 1 is a video signal of an HDTV method and 
when the switching circuits 321 and 324 are switched to 
the HDTV/SDTV conversion section 322 side, the video 
signal input through the input terminal 1 is supplied to 
the HDTV/SDTV conversion section 322 through the 
switching circuit 221. 

[0151] The HDTV/SDTV conversion section 322 con- 
verts a video signal of an HDTV method into a video 
signal of an SDTV method by thinning the number of 
scanning lines and by decreasing the clock frequency 
in the horizontal direction, and supplies this signal to the 
switching circuit 14 through the switching circuit 224. 
[0152] Furthermore, when the video signal input 
through the input terminal 11 is a video signal of an 
SDTV method and when the switching circuits 321 and 
324 are switched to the SDTV/HDTV conversion section 
323 side, the video signal input through the input termi- 
nal 11 is supplied to the SDTV/HDTV conversion section 
323 through the switching circuit 321 
[0153] The SDTV/HDTV conversion section 323 con- 
verts a video signal of an SDTV method into a video sig- 



nal of an HDTV method by interpolating scanning lines 
or by increasing the clock frequency in the horizontal 
direction, and supplies this signal to the switching circuit 
14 through the switching circuit 324. 

5 [01 54] The switching circuit 1 4 is switched in accord- 
ance with a control signal from the additional information 
detection/determination section 13 in a manner as de- 
scribed above. That is, also in this signal conversion ap- 
paratus shown in Fig. 5, it is determined whether or not 

10 the video signal after signal conversion can be output 
. on the basis of the additional information superposed 
on or added to the video signal before signal conversion, 
and the switching circuit 14 is switched on the basis of 
this determination result. 

is [0155] Therefore, when a video signal of an HDTV 
method is converted into a video signal of an SDTV 
method or when, in contrast, a video signal of an SDTV 
method is converted into a video signal of an HDTV 
method, the additional information superposed on or 

20 added to the video signal before signal conversion may 
be lost or deteriorated. 

[0156] However, in this case, since the output of the 
video signal after signal conversion is controlled in ac- 
cordance with the additional information added to the 
25 video signal before signal conversion, it is possible to 
reliably protect the copyright of the video signal which 
is supplied to this signal conversion apparatus and 
which is converted thereby. 

[0157] The HDTV/SDTV conversion section 322 is 
30 capable of converting a video signal of 1080i, 720p, or 
525p into a video signal of 525i. and the SDTV/HDTV 
conversion section 323 is capable of converting a video 
signal of 525i into a video signal of 1080i, 720p, or 525p. 
Here, 525, 720, and 1080 indicate the number of .scan- 
35 ning lines, V indicates that the scanning method is an 
interlaced method, and "p" indicates that the scanning 
method is a non-interlaced method (progressive). 
[0158] It is possible for the user to select which type 
of video signal the video signal of the HDTV method is 
40 through, for example, a key operation section connected 
to the control section 19. 

£2)Signal conversion apparatus for performing mutual 
signal conversion between VGA and TV] 



45 

[0159] Fig. 6 is a block diagram illustrating a signal 
conversion apparatus which is capable of performing 
mutual signal conversion between a video signal of an 
image data format for a computer, and a video signal of 

50 an HDTV (high-definition television) method or a video 
signal of an SDTV (standard television) method. Also in 
this signal conversion apparatus shown in Fig. 6, com- 
ponents which are constructed similarly to those of the 
signal conversion apparatus described with reference 

55 to Fig. 3 are given the same reference numerals, and 
accordingly, descriptions thereof have been omitted. 
[0160] As shown in Fig. 6, the signal conversion ap- 
paratus of this example comprises an input terminal 11 
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for a video signal; a signal conversion section 42; an 
additional information detection/determination section 
13; a switching circuit 14; an output terminal 15; a dis- 
play information generation section 16; an LCD driver 
17; an LCD 18; and a control section 19. s 
[0161] The signal conversion section 42 of this exam- 
ple comprises switching circuits 421 and 424; a VGA/ 
TV conversion section 422 for converting a video signal 
of an image data format for a computer, i.e., a VGA (Vid- 
eo Graphics Array) standard in this example, into a vid- w 
eo signal of an HDTV method; and a TV/VGA conver- 
sion section 423 for performing a process which is the 
reverse of that of this VGA/TV conversion section 422, 
that is, converting a video signal of an HDTV method 
into a video signal of a VGA standard. The switching is 
circuits 421 and 424 are switched in accordance with a 
control signal from the control section 19 in response to 
the selection input from a user in a manner similar to 
that for the switching circuits 121 and 122 of the signal 
conversion section 1 2 described with reference to Fig. 3. 20 
[0162] Then, when the video signal input through the 
input terminal 11 is a video signal of a VGA standard 
and when the switching circuits 421 and 424 are 
switched to the VGA/TV conversion section 422 side, 
the video signal input through the input terminal 11 is 25 
supplied to the VGA/TV conversion section 422 through 
the switching circuit 421 . 

[0163] The VGA/TV conversion section 422 converts 
a video signal of a VGA standard for computer process- 
ing into a video signal of an HDTV method and, for ex- 30 
ample, supplies a video signal generated by using a 
computer to the monitor receiver whereby the signal is 
converted into a signal in a form in which the video signal 
can be displayed and is output. This video signal after 
signal conversion is supplied to the switching circuit 14 35 
through the switching circuit 424. 
[0164] Also, when the video signal input through the 
input terminal 11 is a video signal of an HDTV method 
and when the switching circuits 421 and 424 are 
switched to the TV/VGA conversion section 423 side, 40 
the video signal input through the input terminal 1 is sup- 
plied to the TV/VG A conversion section 423 through the 
switching circuit 421 . 

[0165] The TV/VGA conversion section 423 converts 
a video signal of an HDTV method into a video signal of 45 
a VGA standard. As a result, for example, a video signal 
photographed using a video camera can be converted 
into a signal in a form which can be processed by using 
a computer and which can be output. This video signal 
converted into a video signal of an HDTV method is sup- so 
plied to the switching circuit 14 through the switching 
circuit 424. 

[0166] Also in this case, the switching circuit 14 is 
switched in accordance with a switching control signal 
from the additional information detection/determination 55 
section 1 3 in a manner as described above. That is, also 
in this signal conversion apparatus shown in Fig 6, it is 
determined whether or not the video signal after signal 



conversion can be output on the basis of the additional 
information superposed on or added to the video signal 
before signal conversion, and the switching circuit 14 is 
switched according to this determination result. 
[0167] Therefore, when a video signal of a VGA 
standard is converted into a video signal of an HDTV 
method or when, in contrast, a video signal of an HDTV 
method is converted into a video signal of a VGA meth- 
od, the additional information superposed on or added 
to the video signal before signal conversion may be lost 
or deteriorated. 

[0168] However, also in this example, since the output 
of the video signal after signal conversion is controlled 
in accordance with the additional information added to 
the video signal before signal conversion, it is possible 
to reliably protect the copyright of the video signal sup- 
plied to this signal conversion apparatus. 
[0169] The additional information detection/determi- 
nation section 1 3 of the signal conversion apparatus de- 
scribed with reference to Figs. 3 to 6 detects a plurality 
of additional pieces of information added to the signal 
before signal conversion and performs control of the 
output of the signal after signal conversion on the basis 
of the detected additional information in a manner sim- 
ilar to the additional information detection/determination 
section 4 of the first embodiment described with refer- 
ence to the flowchart of Fig. 2. 

[0170] A description has been given assuming that 
the signal conversion apparatus of this example per- 
forms mutual signal conversion between a video signal 
of a VGA method and a video signal of an HDTV meth- 
od. In addition, it is of course possible to perform mutual 
signal conversion between a video signal of a VGA 
method and a video signal of an SDTV method. 

©Signal conversion apparatus for performing signal 
conversion of NTSC -» PAL, etc.] 

[0171] Fig. 7 is a block diagram illustrating a signal 
conversion apparatus which is capable of converting a 
video signal of an NTSC method into a video signal of 
a PAL method and that of an SECAM method. Also in 
this signal conversion apparatus shown in Fig. 7, com- 
ponents which are constructed similarly to those of the 
signal conversion apparatus described with reference 
to Fig. 3 are given the same reference numerals, and 
accordingly, descriptions thereof have been omitted. 
[0172] As shown in Fig. 7, the signal conversion ap- 
paratus of this example comprises an input terminal 11 
for a video signal; a switching circuit 14; an output ter- 
minal 15; a display information generation section 16; 
an LCD driver 17; an LCD 18; a control section 19; a D/ 
A conversion circuit 51 ; a signal conversion circuit 52; 
an A/D conversion circuit 53; and an additional informa- 
tion detection/ determination section 54. 
[0173] In this example, as shown in Fig. 7, the D/A 
conversion circuit 51 and the A/D conversion circuit 53 
are provided, and when receiving a digital video signal 
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of an NTSC method, this signal is converted into an an- 
alog video signal. After this signal is converted into a 
video signal of a PAL method or a video signal of an 
SECAM method, this signal is further converted into a 
digital signal and is output. 

[0174] The signal conversion circuit 52 of the signal 
conversion apparatus of this example comprises switch- 
ing circuits 521 and 524; an NTSC/PAL conversion sec- 
tion 522 for converting an analog video signal of an NT- 
SC method into an analog video signal of a PAL method; 
and an NTSC/SECAM conversion section 523 for con- 
verting an analog video signal of an NTSC method into 
an analog video signal of an SECAM method. The 
switching circuits 521 and 524 are switched in accord- 
ance with a control signal from the control section 19 in 
response to a selection input from a user in a manner 
similar to the switching circuits 1 21 and 1 24 of the signal 
conversion section I2described with reference to Fig. 3. 
[0175] When the switching circuits 521 and 524 are 
switched to the NTSC/PAL conversion section 522 side, 
a video signal of an NTSC method, which is input 
through the input terminal 1 and which is converted into 
an analog video signal by the D/A conversion circuit 51 , 
is supplied to the NTSC/PAL conversion section 522 
through the switching circuit 521. 

[0176] As was also described above, the NTSC/PAL 
conversion section 522 converts a video signal of an NT- 
SC method into a video signal of a PAL method and sup- 
plies this signal to the switching circuit 14 through the 
switching circuit 524. 

[0177] Furthermore, when the switching circuits 521 
and 524 are switched to the NTSC/SECAM conversion 
section 523 side, a video signal of an NTSC method, 
which is input through the input terminal 1 and which is 
converted into an analog video signal by the D/A con- 
version circuit 51 , is supplied to the NTSC/SECAM con- 
version section 523 through the switching circuit 521 . 
[0178] As was also described above, the NTSC/SE- 
CAM conversion section 523 converts a video signal of 
an NTSC method into a video signal of an SECAM meth- 
od and supplies this signal to the switching circuit 14 
through the switching circuit 524. 
[0179] In the meantime, the additional information de- 
tection/determination section 54 detects each of a plu- 
rality of additional pieces of information superposed on 
or added to the supplied video signal and controls the 
output of the video signal after signal conversion in ac- 
cordance with the detected additional information in a 
manner similar to the case of the monitor receiver de- 
scribed with reference to Fig. 1 

[0180] In this example, the additional information de- 
tection/ determination section 54 comprises a digital wa- 
termark information detection section, a CGMS-D de- 
tection section, and an output condition determination 
section Here, the CGMS-D indicates a copy generation 
limitation method of a CGMS method for a digital video 
signal, and a CGMS-D detection section detects 2-bit 
CDMS information added to an area separated from the 



video data of the supplied digital video signal. 
[0181] Then, the additional information detection/ de- 
termination section 54 determines whether or not the 
video signal after signal conversion can be output on the 
5 basis of the detected additional information, forms a 
switching control signal for controlling the switching cir- 
cuit 14 according to this determination result, and sup- 
plies this signal to the switching circuit 14. That is, also 
in this example, the switching circuit 14 is switched in 
io accordance with a switching control signal from the ad- 
ditional information detection/determination section 54. 
[0182] When a video signal of an NTSC method is 
converted into a video signal of a PAL method or when 
a video signal of an NTSC method is converted into a 
is video signal of an SECAM method, the additional infor- 
mation superposed on or added to the video signal be- 
fore signal conversion may be lost or deteriorated. 
[0183] However, also in this example, since the output 
of the video signal after signal conversion is controlled 
20 on the basis of the additional information added to the 
video signal before signal conversion, it is possible to 
reliably protect the copyright of the video signal supplied 
to this signal conversion apparatus. 
[0184] In the case of this example, when additional 
2S information for prohibiting or limiting copying has not 
been superposed on nor added to the video signal be- 
fore signal conversion, since the switching circuit 14 is 
turned on in accordance with a switching control signal 
from the additional information detection/determination 
30 section 54, the signal-converted analog video signal is 
supplied to the A/D conversion circuit 53 whereby the 
signal is converted into a digital video signal and is out- 
put. 

[0185] In a manner as described above, in the case 
35 of this example, signal conversion from a digital signal 
into an analog signal, and signal conversion from an an- 
alog signal into a digital signal, are performed. Since the 
control of the output of the video signal is performed in 
accordance with the additional information added to the 
40 video signal before signal conversion, it is possible to 
reliably protect the copyright of the digital signal which 
is supplied to this signal conversion apparatus and 
which is output after being signal-converted. 
[0186] Furthermore, when the supplied digital signal 
45 is signal-converted into an analog signal and is output, 
and also, when the supplied analog signal is converted 
into a digital signal and is output, the control of the output 
of the video signal can be performed on the basis of the 
additional information added to the video signal before 
so signal conversion. This makes it possible to reliably pro- 
tect the copyright of the video signal which is supplied 
to the signal conversion apparatus and which is output 
after being signal-converted. 

[0187] Furthermore, in this example, a description 
55 has been given assuming that a video signal of an NTSC 
method is converted into a video signal of a PAL method 
and that of an SECAM method. In addition, when a video 
signal of a PAL method or that of an SECAM method 



15 



<EP 099462 1A2J_> 



29 



EP 0 994 621 A2 



30 



are converted into a video signal of an NTSC method, 
it is similarly possible to protect the copyright of a video 
signal which is input and signal-converted. 

[©Signal conversion apparatus for converting a 
compression method for digital video signal] 

[0188] Fig. 8 is a block diagram illustrating a signal 
conversion apparatus for converting a compression 
method for a supplied digital video signal. In this exam- 
ple, a description is given assuming that the signal con- 
version apparatus shown in Fig. 8 converts a digital vid- 
eo signal which is data -compressed by an MPEG meth- 
od into a digital video signal which is data-compressed 
by a moving-picture compression method of what is 
commonly called a "VD method". 
[0189] As shown in Fig. 8, the signal conversion ap- 
paratus of this example comprises an input terminal 71 
for digital watermark information; IEEE 1394 interfaces 
72 and 78; a descrambling section 73; a compression- 
method conversion section 74; an additional information 
detection/ determination section 75; an encryption sec- 
tion 76; a switching circuit 77; an output terminal 79 for 
a digital video signal; a display information generation 
section 80; an LCD driver 81 ; an LCD 82; and a control 
section 83. 

[0190] The digital video signal which is data-com- 
pressed by an MPEG method, which is input through 
the IEEE 1394 interface 72, is supplied to the descram- 
bling section 73. The descrambling section 73 performs 
a descrambling process for descrambling the scram- 
bling applied to the supplied digital video signal. 
[0191] The descrambled digital video signal is sup- 
plied to the compression-method conversion section 74 
and the additional information detection/determination 
section 75. As was also described above, in this exam- 
ple, the compression conversion section 74 converts a 
digital video signal which is data-compressed by the 
MPEG method into a digital video signal which is data- 
compressed by the VD method. The digital video signal 
after signal conversion in which the compression meth- 
od is converted is supplied to the encryption section 76 
whereby an encryption process (scrambling process) is 
performed, and the scrambleddigitai videosignal is sup- 
plied to the switching circuit 77. 

[0192] In the meantime, in a manner similar to the 
case of the monitor receiver described with reference to 
Fig. 1 , the additional information detection/determina- 
tion section 75 detects each of a plurality of additional 
pieces of information superposed on or added to the 
supplied video signal, and controls the output of the vid- 
eo signal after signal conversion on the basis of the de- 
tected additional information. 

[0193] In this example, the additional information de- 
tection/ determination section 75 comprises a digital wa- 
termark information detection section, a CGMS-D de- 
tection section, and an output condition determination 
section. As was also described above, the CGMS-D de- 



tection section detects 2-bit CDMS information which is 
added to the supplied digital video signal, which infor- 
mation is added to an area separated from the video 
signal. 1 

5 [0194] Then, the additional information detection/ de- 
termination section 75 determines whether or not the 
video signal after signal conversion can be output on the 
basis of ( the detected additional information, forms a 
switching control signal for controlling the switching cir- 
io cuit 77 on the basis of this determination result, and sup- 
• plies this signal to the switching circuit 77. That is, also 
in this example, the switching circuit 77 is switched in 
accordance with a switching control signal from the ad- 
ditional information detection/determination section 75. 
*s [0195] As a result, when the additional information for 
prohibiting copying has not been superposed on nor 
added to the video signal before signal conversion, the 
switching circuit 77 is turned on, and therefore, the dig- 
ital video signal after signal conversion, which is scram- 
bled in the encryption section 76, is output through the 
IEEE1394 interface 78 and the output terminal 79. 
[0196] | Also, when the additional information for pro- 
hibiting copying has been superposed on or added to 
the video signal before signal conversion, the switching 
circuit 77 is turned off, and therefore, the digital video 
signal after signal conversion, which is scrambled in the 
encryption section 76, is not output through the signal 
conversion apparatus of this example. 
[0197] In the interface of the IEEE 1394 standard, a 
scrambling process is performed on transmission digital 
information in order to prevent illegal copying in a man- 
ner as described above. A check is made to determine 
whether or not the output destination is an apparatus 
supporting a copy generation limitation process (com- 
pliant apparatus) based on the digital video signal and 
the CGMS information or the output destination is an 
apparatus which does not support a copy generation 
limitation process (non-compliant apparatus), and the 
CGMS information and the digital watermark informa- 
tion, which are information for copying control, are 
checked. Based on these checked results, it is deter- 
mined whether or not a key for decrypting the encryption 
should be sent to the output destination. 
[0198] The above communication control method is 
called an "1EEE1 394 secure bus", and this makes it pos- 
sible for the digital interface to effectively prevent copy- 
ing. 

[0199] Accordingly, when the function of this secure 
bus is used, and for example, a key for decrypting the 
encryption is not transmitted to this signal conversion 
apparatus shown in Fig. 8 from the apparatus of the sup- 
ply source for the input video signal, or when the appa- 
ratus of the other party to which a video signal is sup- 
plied from this signal conversion apparatus shown in 
Fig. 8 is a non-compliant apparatus, this fact is notified 
to the output condition determination section of the ad- 
ditional information detection/determination section 75 
from the control section 83. 
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[0200] Then, when a key for decrypting the encryption 
is not transmitted or when the apparatus of the other 
party is a non-compliant apparatus, the output condition 
determination section of the additional information de- 
tection/ determination section 75 forms a switching con- 
trol signal for turning off the switching circuit 77 and sup- 
plies this signal to the switching circuit 77. 
[0201] As a result, regardless of the additional infor- 
mation superposed on or added to the supplied digital 
video signal before signal conversion, when a key for 
decrypting the encryption is not transmitted or when the 
apparatus of the other party is a non-compliant appara- 
tus, it is also possible to prevent a digital information 
signal from being output from this signal conversion ap- 
paratus shown in Fig. 8. 

[0202] In a manner as described above, since the sig- 
nal conversion apparatus of this example is capable of 
controlling the output of the video signal after signal con- 
version on the basis of the additional information super- 
posed on or added to the video signal before signal con- 
version, it is possible to reliably protect the copyright of 
the video signal supplied to the signal conversion appa- 
ratus of this example. 

[0203] Also, when a key for decrypting the encryption 
is not transmitted or when the apparatus of the other 
party is a non-compliant apparatus, by assuming the in- 
formation supplied to the additional information detec- 
tion/ determination section, obtained by the function of 
the secure bus, to be information equivalent to the ad- 
ditional information added to the input digital video sig- 
nal, it is possible to control the switching circuit 77 by 
also taking into consideration the information obtained 
by the function of this secure bus. 
[0204] Also in this example, the additional information 
detection/determination section 75 is capable of notify- 
ing the user of the state of the output control of the video 
signal after signal conversion through the display infor- 
mation generation section 80, the LCD driver 81 , and 
the LCD 82. 

[0205] Next, referring to the flowchart in Fig. 9, a de- 
scription is given of the operation of the additional infor- 
mation detection/ determination sections 54 and 75 of 
the signal conversion apparatus described with refer- 
ence to Figs. 7 and 8. When the power of the signal con- 
version apparatus is switched on and a digital video sig- 
nal is input through the input terminals 11 and 71, a dig- 
ital video signal is also supplied to the additional infor- 
mation detection/determination sections 54 and 75, and 
in response, a process for detecting the additional infor- 
mation superposed on or added to this digital video sig- 
nal is performed (step S201). 

[0206] Then, the additional information detection/ de- 
termination sections 54 and 75 determine whether or not 
the additional information has been detected on the ba- 
sis of the supplied digital video signal (step S202). When 
it is determined in the determination process of step 
S202 that the additional information has been detected, 
it is determined whether or not the detected additional 



information' indicates copy prohibition (step S203). 
[0207] When it is determined in the determination 
process of step S203 that the detected additional infor- 
mation indicates copy prohibition, the additional infor- 
s mation detection/ determination sections 54 and 75 con- ' 
trol the switching circuits 14 and 77 used lor output con- 
trol so as to be turned off, and notify the user that the 
video signal after conversion cannot be output through 
the LCDs 18 and 82 (step S204). 
10 [0208] [Also, when it is determined in the determina- 
tion process of step S202 that the additional information 
has not been detected, or when it is determined in the 
determination process. of step S203 that the detected 
additional information does not indicate copy prohibi- 
ts tion, the additional information detection/determination 
sections 54 and 75 control the switching circuits 1 4 and 
77 used for output, control so as to be turned on, and 
notify the user that the video signal after conversion can 
be output through the LCDs 18 and 82 (step S205). 
20 [0209] In a manner as described above, when the dig- 
ital signal supplied to the signal conversion apparatus 
is signal-converted and is output, it is possible to control 
the outpiit of the signal after signal conversion on the 
basis of the additional information added to the supplied 
25 signal, that is, the signal before signal conversion. As a 
result, it is possible to reliably and appropriately protect 
the copyright of the digital signal which is signal-con- 
verted and output by the signal conversion apparatus. 

30 [Third Embodiment] 

[0210] Fig. 10 is a block diagram illustrating a signal 
conversion apparatus for an audio signal according to 
a third embodiment for converting an audio signal and 

35 outputting it. The signal conversion apparatus ol this 
third embodiment is capable of converting the sampling 
frequency of an input audio signal. 
[0211] A description is given assuming that digital wa- 
termark information is superposed, as additional infor- 

40 matbn, on an audio signal input to the signal conversion 
apparatus of this third embodiment, and further, addi- 
tional information of an SCMS method (hereinafter re- 
ferred to as "SCMS information") is added to the audio 
signal. 

45 [0212] As shown in Fig. 1 0, the signal conversion ap- 
paratus of this third embodiment comprises an input ter- 
minal 91; a sampling frequency conversion section 92 
as a signal conversion section, an additional information 
detection/determination section 93; a switching circuit 
50 94; a display information generation section 95; an LCD 
driver 97; an LCD 98; and a control section 99. 
[0213] The control section 99 is a microcomputer 
comprising a CPU, a ROM, and a RAM, and controls 
each section of the signal conversion apparatus of this 
55 third embodiment. The control section 99 notifies the 
sampling frequency of an audio signal to the sampling 
frequency conversion section 92 in response to a selec- 
tion input of the sampling frequency from a user through 
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a key operation section (not shown), and further notifies 
the sampling frequency to the additional information de- 
tection/determination section 93. 
[0214] Then, the audio signal input through the input 
terminal 91 is supplied to the sampling frequency con- 
version section 92 and the additional information detec- 
tion/determination section 93. In this third embodiment, 
the sampling frequency conversion section 92 performs 
signal conversion for converting the sampling frequency 
of the supplied audio signal on the basis of the notifica- 
tion information of the sampling frequency from the con- 
trol section 99 and supplies the audio signal after signal 
conversion to the switching circuit 94. 
[0215] The sampling Irequency conversion section 92 
of this third embodiment is capable of converting the 
sampling frequency of the input audio signal into various 
sampling frequencies, such as 8 kHz, 11 kHz, 22 kHz, 
32 kHz, 44.1 kHz. 48 kHz, 96 kHz, 128 kHz, etc., on the 
basis of the notification input from the user. 
[0216] As shown in Fig. 10, the additional information 
detection/determination section 93 comprises a digital 
watermark information detection section 931 , an SCMS 
detection section 932, and an output condition determi- 
nation section 933. In the digital watermark information 
detection section 931 , digital watermark information 
which is superposed on the audio signal before the sam- 
pling frequency is converted is detected from the audio 
signal, and the detection result is supplied to the output 
condition determination section 933 Also, the SCMS 
detection section detects SCMS information from the 
audio signal before the sampling frequency is converted 
and supplies the detection result to the output condition 
determination section 933. 

[0217] The output condition determination section 
933 forms a switching control signal for controlling the 
switching of the switching circuit 94 for controlling the 
output of the audio signal after signal conversion on the 
basis of the detection result from the digital watermark 
information detection section 931 and the SCMS detec- 
tion section 932 and on the basis of the sampling fre- 
quency of the audio signal after signal conversion from 
the control section 99, and supplies this signal to the 
switching circuit 94. 

[0218] In this third embodiment, the output condition 
determination section 933 forms a switching control sig- 
nal for turning off the switching circuit 94 when one of 
the digital watermark information and the SCMS infor- 
mation indicates copy prohibition of the audio signal and 
when the sampling frequency of the audio signal after 
signal conversion is 44.1 kHz. 

[0219] Also, the output condition determination sec- 
tion 933 forms a switching control signal for turning on 
the switching circuit 94 when the sampling frequency of 
the audio signal after signal conversion is not 44.1 kHz, 
or when the digital watermark information does not in- 
dicate copy prohibition, or when there is no digital wa- 
termark information and the SCMS information does not 
indicate copy prohibition. 



[0220] In a manner as described above, the reason 
even the sampling frequency of the audio signal after 
signal conversion is made to be a condition for the con- 
trol of the output of the signal after signal conversion is 
5 to reliably prevent a high-quality audio signal from being 
illegally copied by a recording and playback apparatus 
(hereinafter referred to as an "MD apparatus") in which 
a small magnetooptic disk called an MD (Minidisk) is 
used as a recording medium. 
io [0221] More specifically, the sampling frequency of 
the audio signal of the MD apparatus is 44.1 kHz ; and 
in the case of a sampling frequency other than this fre- 
quency, output of an audio signal after signal conversion 
from this signal conversion apparatus shown in Fig. 10 
is is made possible. 

[0222] As a result, when additional information indi- 
cating copy prohibition is superposed on or added to the 
audio signal before signal conversion and when the dig- 
ital audio signal of 44. 1 kHz is not output, the signal con- 
version apparatus of this third embodiment is capable 
of reliably and appropriately protecting the copyright of 
the audio signal which is supplied to this signal conver- 
sion apparatus whereby the signal is converted. 
[0223] Next, referring to the flowchart in Fig. 11 , con- 
trol of the output of an audio signal which is signal-con- 
verted and formed, which is performed in the signal con- 
version apparatus of this third embodiment, is described 
with emphasis on the additional information detection/ 
determination section 93. 

[0224] When the power of the signal conversion ap- 
paratus of this third embodiment is switched on, a se- 
lection input of a sampling frequency is made by a user, 
and an audio signal is supplied through the input termi- 
nal 91, a process shown in the flowchart in Fig. 11 is 
performed in the additional information detection/deter- 
mination section 93. 

[0225] Initially, detection of the digital watermark in- 
formation and the SCMS information is performed by the 
digital watermark information detection section 931 and 
the SCMS detection section 932 of the additional infor- 
mation detection/determination section 93 {step S301 ), 
and the detection result is supplied to the output condi- 
tion determination section 933. 

[0226] The output condition determination section 
933 determines whether or not the digital watermark in- 
formation has been detected on the basis of the detec- 
tion result from the digital watermark information detec- 
tion section 931 (step S302). When it is determined in 
the determination process of step S302 that the digital 
watermark information has not been detected, the out- 
put condition determination section 933 determines 
whether or not the SCMS information added to the audio 
signal indicates copy prohibition (step S303). 
[0227] When it is determined in the determination 
process of step S303 that the SCMS information does 
not indicate copy prohibition, an output condition deter- 
mination section 944 controls the switching circuit 94 so 
as to be turned on so that the audio signal after signal 
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conversion is output through the output terminal 95 and 
the fact that the audio signal after signal conversion can 
be output is notified through the LCD 98 (step S304). 
[0228] When it is determined in the determination , 
process of step S302 that the digitalwatermark informa- 
tion has been detected, it is determined whether or not 
the detected digital watermark information indicates 
copy prohibition (step S305). When it is determined in 
the determination process of step S305 that the digital 
watermark information indicates copy prohibition, or 
when it is determined in the determination process of 
step S303 that the SCMS. information added to the audio 
signal indicates copy prohibition, the output condition 
determination section 933 determines whether or not 
the sampling frequency of the audio signal after signal 
conversion is 44.1 kHz on the basis of the information 
indicating the sampling frequency from the control sec- 
tion 99 (step S306). 

[0229] When it is determined in the determination 
process ol slep S306 that the sampling frequency of the 
audio signal after signal conversion is 44.1 kHz, the 
switch 94 is turned off so that the audio signal after sig- 
nal conversion is not output, and further, the fact that 
the audio signal after signal conversion cannot be output 
is notified through the LCD 98 (step S307). 
[0230] Furthermore, when it is determined in the de- 
termination process of step S305 that the detected dig- 
ital watermark information does not indicate copy prohi- 
bition and when it is determined in the determination 
process of step S306 that the information of the sam- 
pling frequency from the control section 99 is not 44.1 
kHz, it is determined that the audio signal after signal 
conversion whose sampling frequency has been con- 
verted can be output, and the process of step S304 is 
performed. That is, the switching circuit 94 is turned on 
so that the audio signal after signal conversion is output 
through the output terminal 95, and the fact that the au- 
dio signal after signal conversion can be output is noti- 
fied to the user through the LCD 98. 
[0231] In a manner as described above, the signal 
conversion apparatus of this third embodiment performs 
signal conversion such that the sampling frequency is 
changed. When the additional information superposed 
on or added to the audio signal after signal conversion 
indicates copy prohibition and when the sampling fre- 
quency of the audio signal after signal conversion is 44. 1 
kHz, the signal is not output from this signal conversion 
apparatus. This makes il possible to prevent the audio 
signal whose copying is prohibited from being digitally 
recorded on an MD (Minidisk). 

[0232] In this third embodiment, a description has 
been given by using, as an example, a case in which 
the sampling frequency of an audio signal is converted; 
however, the signal conversion is not limited to this ex- 
ample. For example, the signal conversion apparatus 
and the signal conversion method according to the 
present invention can be applied to a case in which var- 
ious signal conversions, such as an analog audio signal 
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being converted into a digital audio signal, a compres- 
sion method for a digital audio signal being converted, 
or the number of bits of a digital audio signal being con- 
verted, are performed. 
5 [0233] The signal conversion apparatus and the sig- 
nal conversion method according to the present inven- 
tion are not simply applied to a signal conversion appa- 
ratus. As in the above-described first embodiment, the 
signal conversion apparatus and the signal conversion 
10 method can be applied to various apparatuses, such as 
a monitor receiver, a receiver for a digital broadcasting 
called an STB (set top box), a playback apparatus, a 
recording apparatus, a communication apparatus, etc. 
[0234] More specifically, the signal conversion appa- 
is ratus and the signal conversion method according to the 
present invention can be applied to various apparatuses 
for receiving an information signal, converting this sig- 
nal, and outputting it, to various playback apparatuses 
for reading an information signal recorded on a record- 
20 jng medium, converting this signal, and outputting it, and 
to various recording apparatuses for receiving an infor- 
mation sjgnal, converting this signal, and recording it on 
a recording medium. 

[0235] Furthermore, the additional information added 
25 to the input signal is not limited to digital watermark in- 
formation, CGMS information, a pseudo-synchroniza- 
tion signal for copy prevention, or' SCMS information, 
which are described above. For example, various types 
of additional pieces of information used to prohibit or lim- 
30 it copying, for example, additional information of an XDS 
method added in a horizontal interval in the 21st line of 
a vertical blanking period, may be used. In this case, a 
detection section for detecting target additional informa- 
tion may be provided in the additional information de- 
35 . tection/determination section. It is a matter of course 
that detection sections need not to be provided for all 
the above-described additional information, and that on- 
ly detection sections for required additional information 
may be provided. 
40 [0236] In the above-described embodiments, when 
the copying of the input signal is prohibited or limited, 
the signal after signal conversion is not output, but this 
is not so limited. For example, when the input signal is 
a video signal, a display message, such as "copying is 
45 prohibited", may be displayed on the entire surface of 
the display image by superimposition so that the signal 
is output in such a way that it cannot be used normally. 
[0237] Furthermore, also when the input signal is an 
audio signal, noise may be mixed therein so that the sig- 
50 nal is output in such a way that it cannot be used nor- 
mally. That is, when the copying of the input signal is 
prohibited or limited, the signal after signal conversion 
need only to be such that it cannot be used normally. 
[0238] Although in the above-described embodi- 
ss ments the output control state of the signal after signal 
conversion is notified to the user by displaying a mes- 
sage on an LCD, this is not so limited. 
[0239] For example, when the input signal is such that 
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additional information for copy prohibition has been add- 
ed and the signal after signal conversion cannot be out- 
put, an LED (light-emitting diode) for red color may be 
switched on or may flash, and when, in contrast, the sig- 
nal after signal conversion can be output, the LED may 
be switched on or may flash green, so that the output 
control state of the signal after signal conversion is no- 
tified to the user. 

[0240] Although in the above-described embodi- 
ments a case is used, as an example, in which a video 
signal or an audio signal is an input signal, the input sig- 
nal is not limited to this example. Of course, for example, 
various data, such as text data, or programs, may be 
used. 

[0241] Furthermore, signal conversion is not limited 
to those described in the above-described embodi- 
ments. For example, in the case of a video signal, the 
signal conversion apparatus and the signal conversion 
method according to the present invention can be ap- 
plied to a case in which a three-primary-color signal 
(RGB signal) is converted into a video signal of an NTSC 
method or into a luminance signal and color-difference 
signals and to a case in which various signal conver- 
sions, such as conversion of the number of bits of a dig* 
ital video signal, or conversion of a communication pro- 
tocol of transmission data, are performed. 
[0242] As has been described up to this point, accord- 
ing to the signal conversion apparatus of the present in- 
vention, since use limitation of a signal after signal con- 
version is appropriately performed on the basis of addi- 
tional information added to an input signal, it is possible 
to appropriately protect the copyright of the signal to be 
signal -converted. 

[0243] According to the signal conversion apparatus 
of the present invention, even if a scanning method for 
an input video signal is converted, since use limitation 
of a signal after signal conversion is appropriately per- 
formed on the basis of additional information added to 
a video signal before signal conversion, it is possible to 
appropriately protect the copyright of the video signal to 
be signal-converted. 

[0244] According to the signal conversion apparatus 
of the present invention, even if an input video signal is 
converted into a video signal having a different number 
of scanning lines by performing interpolation or thinning 
of scanning lines, since use limitation of the video signal 
after signal conversion is appropriately performed on 
the basis of additional information added to the video 
signal before signal conversion, it is possible to appro- 
priately protect the copyright of the video signal to be 
signal-converted. 

[0245] According to the signal conversion apparatus 
of the present invention, even when the format of an in- 
put video signal is converted and the signal is output, 
since use limitation of a video signal after signal conver- 
sion is appropriately performed on the basis of addition- 
al information added to the input video signal before sig- 
nal conversion, it is' possible to appropriately protect the 



copyright of the video signal to be signal-converted. 
[0246] According to the signal conversion apparatus 
of the present invention, since use limitation of an audio 
signal after signal conversion is appropriately performed 

s on the basis of additional information added to an input 
audio signal, it is possible to appropriately protect the 
copyright of the audio signal to be signal-converted. 
[0247] According to the signal conversion apparatus 
of the present invention, when the signal after signal 

io conversion is not output, the reason the signal is not out- 
put can be notified to the user of the signal conversion 
apparatus, making it possible to quickly notify the rea- 
son the signal after signal conversion is not output. Also, 
when the signal after signal conversion is not output, it 

15 is possible for the user not to misunderstand this as a 
failure of the apparatus. 

[0248] According to the signal conversion apparatus 
of the present invention, it is possible to reliably and ac- 
curately protect the copyright of the input signal by su- 
20 perposing digital watermark information which is difficult 
to remove or counterfeit onto an input signal. 
[0249] According to the signal conversion apparatus 
of the present invention, it is possible to accurately and 
appropriately protect the copyright ol the input digital 
25 signal which is to be signal-converted by using addition- 
al information added to the digital signal. 
[0250] According to the signal conversion apparatus 
of the present invention, even when one piece of addi- 
tional information is illegally removed or counterfeited, 
30 it is possible to reliably and appropriately perform the 
control of the output of a signal after signal conversion. 
Therefore, it is possible to improve the reliability with re- 
spect to the control of the output of the signal after signal 
conversion. 

35 [0251] According to the signal conversion apparatus 
of the present invention, since it is difficult to remove or 
counterfeit digital watermark information, even when 
additional information other than digital watermark infor- 
mation is illegally removed or counterfeited, the digital 
40 watermark information remains superposed on the input 
signal Therefore, by using this digital watermark infor- 
mation, it is possible to reliably and accurately perform 
the control of the output of the signal after signal con- 
version. 

45 [0252] According to the signal conversion apparatus 
of the present invention, the control of the output of a 
signal after signal conversion can be accurately per- 
formed by, for example, CGMS information added to the 
input digital signal, and the control of the output of the 
50 signal after signal conversion can be performed by the 
presence or absence of key information for decrypting 
encryption and by the type of an apparatus of the des- 
tination to which the signal after signal conversion is pro- 
vided. 

55 [0253] Many different embodiments of the present in- 
vention may be constructed without departing from the 
scope of the present invention. It should be understood 
that the present invention is not limited to the specific 
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embodiments described in this Specification. To the con- 
trary, the present invention is intended to cover various 
modifications and equivalent arrangements included 
within and 

[0254] In so far as the embodiments of the invention 
described above are implemented, at least in part, using 
software-controlled data processing apparatus, it will be 
appreciated that a computer program providing such 
software control and a storage medium by which such 
. a computer program is stored are envisaged as aspects 
of the present invention. 



Claims 

1 . A signal conversion apparatus, comprising: 

signal conversion means for performing a sig- 
nal conversion process on an input signal; 
determination means for delecting additional 
information added to said input signal and for 
determining whether or not this additional infor- 
mation indicates copy prohibition or copy limi- 
tation; and 

use limitation means for disabling a signal after 
signal conversion from said signal conversion 
means when it is determined by said determi- 
nation means that said additional information 
indicates copy prohibition or copy limitation. 

2. A signal conversion apparatus according to claim 
1, wherein said input signal is a video signal, and 
said signal conversion means converts progressive 
scanning into interlaced scanning or converts inter- 
laced scanning into progressive scanning. 

3. A signal conversion apparatus according to claim 
1, wherein said input signal is a video signal, and 
said signal conversion means converts the number 
of scanning lines. 

4. A signal conversion apparatus according to claim 
1, wherein said input signal is a video signal, and 
said signal conversion means converts a signal for- 
mat. 

5. A signal conversion apparatus according to claim 
4, wherein the conversion of said signal format per- 
formed by said signal conversion means is such 
that a high-definition television signal is converted 
into a standard television signal or a standard tele- 
vision signal is converted into a high-definition tel- 
evision signal. 

6. A signal conversion apparatus according to claim 
4, wherein the conversion of said signal format per- 
formed by said signal conversion means is such 
that a video signal of an image data format for com- 



puter processing is converted into a high-definition 
television signal or a standard television signal; or 
a high-definition television signal or a standard tel- 
evision signal is converted into a video signal of an 
5 image data tormat for computer processing. 

7. A signal conversion apparatus according to claim 
4, wherein the conversion of said signal format per- 
formed by said signal conversion means is such 

10 that an analog video signal is converted into a digital 
video signal. 

8. A signal conversion apparatus according to claim 
4, wherein said conversion of the signal format per- 
is formed by said signal conversion means is a con- 
version of a data compression method. 

9. A signal conversion apparatus according to claim 
1 , wherein said input signal is an audio signal. 

20 

10. A signal conversion apparatus according to claim 
9, wherein said signal conversion process per- 
formed by said signal conversion means is a con- 
version of a sampling frequency of said audio sig- 

25 nal. 

11. A signal conversion apparatus according to claim 
9, wherein said signal conversion process per- 
formed by said signal conversion means is a con- 

30 version of a data compression method lor said au- 
dio signal. 

12. A signal conversion apparatus according to claim 
9, wherein said signal conversion process per- 

35 formed by said signal conversion means is a con- 
version from an analog audio signal into a digital 
audio signal. 

13. A signal conversion apparatus according to claim 
40 1 , further comprising notification means for notifying 

the use limitation state of said signal after conver- 
sion which is converted by said signal conversion 
means on the basis of the determination result in 
said determination means. 

45 

14. A signal conversion apparatus according to claim 
1 , wherein said additional information is digital wa- 
termark information formed by digital watermark 
technology, and said determination means detects 
said digital watermark information superposed on 
said input signal, and determines whether or not 
said detected digital watermark information indi- 
cates copy prohibition or copy limitation. 

15. A signal conversion apparatus according to claim 
1 , wherein said input signal is a digital signal, and 
said determination means detects additional infor- 
mation added to said digital signal, and determines 
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whether or not said detected additional information 
indicates copy prohibition or copy limitation. 

16. A signal conversion apparatus according to claim 
1, wherein a plurality ot different types of additional 
pieces of information are added to said input signal, 
and when it is determined by said determination 
means that one of said plurality of different types of 
the additional pieces of information indicates copy 
prohibition or copy limitation, said use limitation 
means disables said signal after signal conversion. 

17. A signal conversion apparatus according to claim 
16, wherein one of said plurality of different types 
of additional pieces of information is digital water- 
mark information formed by digital watermark tech- 
nology. 

18. A signal conversion apparatus according to claim 
1, wherein said input signal is a digital signal pro- 
vided after an encryption process is performed ther- 
eon. 

19. A signal conversion method, comprising the steps 
of: 

when an input signal is signal-converted and is 
output, 

detecting additional information added to said 
input signal, and determining whether or not 
said detected additional information indicates 
copy prohibition or copy limitation; and 
disabling the signal after signal conversion 
when it is determined that said detected addi- 
tional information indicates copy prohibition or 
copy limitation. 

20. A signal conversion method according to claim 19, 
wherein said input signal is a video signal, and said 
signal conversion converts progressive scanning 
into interlaced scanning or converts interlaced 
scanning into progressive scanning. 

21. A signal conversion method according to claim 19, 
wherein said input signal is a video signal, and said 
signal conversion converts the number of scanning 
lines. 

22. A signal conversion method according to claim 19, 
wherein said input signal is a video signal, and said 
signal conversion converts a signal format. 

23. A signal conversion method according to claim 22, 
wherein the conversion of said signal format is such 
that a high-definition television signal is converted 
into a standard television signal or a standard tele- 
vision signal is converted into a high-definition tel- 
evision signal. 



24. A signal conversion method according to claim 22, 
wherein the conversion of said signal format is such 
that a video signal of an image data format for com- 
puter processing is converted into a high-definition 
s television signal or a standard television signal; or 

a high-definition television signal or a standard tel- 
evision signal is converted into a video signal of an 
image data format for computer processing. 

io 25. A signal conversion method according to claim 22, 
wherein the conversion of said signal format is such 
that an analog video signal is converted into a digital 
video signal. 

15 26. A signal conversion method according to claim 22, 
wherein the conversion of said signal format is a 
conversion of a data compression method. 

27. A signal conversion method according to claim 19, 
20 wherein said input signal is an audio signal. 

28. A signal conversion method according to claim 27, 
wherein said signal conversion is a conversion of a 
sampling frequency of said audio signal. 

25 

29. A signal conversion method according to claim 27, 
wherein said signal conversion is a conversion of a 
data compression method for said audio signal. 

30 30. A signal conversion method according to claim 27, 
wherein said signal conversion is a conversion from 
an analog audio signal into a digital audio signal. 

31. A signal conversion method according to claim 19, 
35 further comprising a notification step for notifying 

the use limitation state of said signal after signal 
conversion on the basis of the determination result 
as to whether or not the additional information add- 
ed to said input signal indicates copy prevention or 
40 copy limitation. 

32. A signal conversion method according to claim 19, 
wherein said additional information is digital water- 
mark information formed by digital watermark tech- 

^5 nology, and said digital watermark information su- 
perposed on said input signal is detected, and it is 
determined whether or not said detected digital wa- 
termark information indicates copy prohibition or 
copy limitation. 

so 

33. A signal conversion method according to claim 1 9, 
wherein said input signal is a digital signal, and ad- 
ditional information added to said digital signal is 
detected, and it is determined whether or not said 

55 detected digital signal indicates copy prohibition or 
copy limitation. 

34. A signal conversion method according to claim 19, 
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wherein a plurality of different types of additional 
pieces of information are added to said input signal, 
and said signal after signal conversion is disabled 
when one of said plurality of different types of addi- 
tional pieces of information indicates copy prohibi- 
tion or copy limitation. 

35. A signal conversion method according to claim 34, 
wherein one of said plurality of different types of the 
additional pieces of information is digital watermark 
information formed by digital watermark technology. 

36. A signal conversion method according to claim 19, 
wherein said input signal is a digital signal provided 
after an encryption process is performed thereon. 
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